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CLAIMS 

What is claimed is: 



1 1 . An input/output controller integrated circuit 

2 comprising: 

3 a host interface subsystem to couple to a host to 
4Q^y)^ receive host commands and to transceive data blocks 

5 0^ with the host in response to the host commands; 

.=& and 

: Jt7 a mapping controller coupled to the host interface 

;!!8 subsystem, the mapping controller to map logical block 

r ^9 addresses of the host commands into physical block 

^10 addresses of one or more peripherals to transceive the 

141 data blocks with the one or more peripherals. 



: s& 



2. The integrated input/output controller of claim 1 
u t further comprising: 



a peripheral \nterface subsystem to couple to the one or 

4 more peripherals to rssue peripheral commands and to 

5 transceive data blocks \ith the one or more peripherals in 

6 response to the one or morve peripheral commands . 

1 3. An integrated input/outpm: (I/O) controller integrated 

2 into an integrated circuit to read andv write data between a host 

3 and one or more peripherals, the integrated I/O controller 

4 including circuits to perform: 
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6 
7 

8 



receiving a high level I/O ccLand fro, a host,- 
p ars i„g the nigh -el X/0 <Und to determine whether 

to read or write data; / 

i t L reauest into one or more 
m apping the high level I A reque 

• oh eral I/O commands, the/one or .ore peripheral 
A 9 P t - a which o/the one or more peripherals and 

^ c o-ands indrcatrng whrch of ^ 

u which respective data loca/rons are 

serving the hi* /evel I/O revest oy reading or 
12 t Jhost and the one or more peripherals 

tf writing data between the* host 

I using the respective dita locations. 

| , Th e integrated L controller o, claim 3, further 

| including circuits to pe/form: storing 

orior to servicing the hign x 

ily Lo an external cache buffer from the data 
data temporarily /.nto a 

host and the one or more peripherals. 



*3 
*4 



flow between 

^•f riaim 3, wherein, 
. • Crated I/O controller of claim o, 
1 5 - The integrated - 0 heral I/O commands further 

each of/the one or more peripheral I/O 

ind icates t/e n^er o* - o* -a to he serviced. 



1 6. 
2 



Th e /grated I/O controller of claim 3, wherein, 
JL, the high level I/O request into one or .ore 

■JLl I/O commands includes circuits to perform 
peripheral ^ ^ j/Q tequest 

parsing a high levex 



3 
4 

^ packet, 
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M w — «=- f and genera ; in9 a 

range operation revest in respon/se thereto, and 
range u±> , , l/0 commands 

generate the one or more/perrpheral 

in response to the range operation revest. 

■ tearated I/O control/ of elaim 3, wherein, 

7 The integrated x/ Vq 
h or the one or -ore pe/ipherals are storage d.sKs 

MCh vLeral I/O commands are Small 

an d each of the one or more peripheral 

r r Svstem interface (sofc) dis* I/O co— . 

Computer System j.hu / 

S - integrated I/O c/troner of cla im 3 where. 
8 ' thehighlevell/o/^disaco^ndofa . 
Colter S Y stem mterfa/e .SCSI, Command Oescrrptor 
(CDB) standard. / 

• tearated//0 controller of claim 3, wherein, 
9 . The rntegrated/I/ contro ller are hard 

the circuits U the integrated I/O 

wired circuits. / 

/ £ „io^m "3 wherein, 

■ ^a/ated I/O controller of claim J, w 
10 The integrated j-/^ 

/ • unrated I/O controller are 

the circuits of the integrated 

/ ■ r,r\ «,i-ate machines operating 
microcoded c/ircuits and state m 

concurrently. 

/ ^ r-ipiim 3, wherein, 

u . Thje integrated I/O controller of claim 
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2 the circuits of the integrated I/O Controller are hard 

3 wired circuits, microcoded circuits ana state machines 

4 operating concurrently. / 

1 12. The integrated I/O controller/of claim 3, wherein, 

2 the circuits of the integrated I/O controller are > 
^ 3/1 programmable micro-controllers operating concurrently. 

w 7 

1 13. An input/output controlled integrated into a single- 

integrated circuit comprising: / 
^3 a host interface/subsystem to couple to a host to 

l T4 receive host commands and to transceive data blocks 

C5 with the host^in/Vesponse to the host commands; 

; 6 a peri^her^l /interface subsystem to couple to a 

1^7 peripheral to issuier peripheral commands and to 

= j8 trans.ceive data/blocks with the peripheral in response 

: S-9 to the peripheral commands; and 

10 a mapping controller coupled to the host interface 

11 subsystem ami the peripheral interface subsystem, the 

12 mapping controller to map to blocks of data storage of 

13 the peripheral . 

1 14. The integrated input/output controller of claim 9 

2 further comprising: 

3 a micro-controller subsystem coupled to the host 

4 interface subsystem and the peripheral interface subsystem, 
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, , er subsystem to fcerf orm initialization and 
the micro-controller subsys r 

to process errors and exception events . 
15 . Th e integrated input,outp,t controller of claim 13 
furthe r / ^ ^ ^ 

, • ter£ac7 subsystem, the cache manager to 
and the peripheral xnt.rf.crf o£ 
manage entries in a cache /uffer to tempore y st 
th e data flc» between the/peripheral and the host. 

t IS . Th e integrated inp/t/output controller o £ clai, 1, 

2 £u rther comprising: / inter£ace 

» buffer manager/ coupled to tne 
P \ the perioral interface subsystem, and the cache 

• 4 subsystem, the peno ^ 

l5 manager, the buffe/manager to manage data s 

* 6 cache buffer. 

1 „. T he integrated input/output controller of claim 13 

2 3 UherSin ' the hoslterface subsystem includes a fibre channel 

3 / • Hata with the host usxng a fibre 

4 host port to/transcexve data 

5 channel protocol. 

controller of claim 13 



1 



18 . The Integrated input/output 



2 wherein, / 

t i host interface subsystem xncludes 
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nr roller /to control the physical 
a host exchange controller /to 

connection and protocol of the/host 



19 . The integrated input/output 



/ontroller of claim 13 



wherein, 

the host interface subsystem deludes 

a co «nand decode co/troller to decode host 

commands . 

20 . Ih e integrated input/utput controller of claim 13 

' " herein ' , ■ t/rface subsystem includes 

the peripheral interface sub y 

. peri P hera/exchan g e controller to control 
phy sical connexion and protocol of the peripheral 

, 21 . Ihe inte.rate/input/output control of claim » 

l 2 " herei "' • he / a l interface subsystem includes a 

5 using a Fibrecinnel protocol. 

. n host Z r ite commands between a 
22 a method of processing host^n 

. n w a is the/ method comprising: 

2 host and one or more peripheral. ^ 

h . h lev /i J/ite command from a host, the 
, receiving a high ^ilf 

3 rf LZesJing to write data from the 

4 high level write command r^es*ing 



is parently to one 



ignore peripherals; 



5 host tram 
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iocations in the one or .ore perrpherais 
the host is to be written; / 

■ - na the high level „rite/co M and by receiving data 

servicing tne nxyn # 

« into the /data storage locates m 
from the host for storage into the/ 

the one or more peripherals; and / 

♦■v^ v/)st into the data storage 
writing the data from^ost 

/Co ^rioherals in response to the 
iocations in the one oynory^ne 

/ Jrite commands, 

one or more low level fer^aHrxte 

^ * M.im 22/further comprising: 
03 The method of claim 14 zul 

pri or to writrng theLa £ ro, the host into the dat 

stota ; .cations, t^Po/riiV storing the data the host 

into a buffer memory. 

24 The method of cl/im 22 wherein, 

" the high level /rite command indicates the number of 

* a*** to hi written from the host, 
blocks of data to oe 

/ • no host read commands between a host 

25. A method of processing host 

■ rivals the method comprising: 
and one or more peripherals, tn 

/ level read command from a host, the 

receiving/a high level rea 

/ h reauesting to transparently read data 

high level rea/d command requesting 

fr om the one fr -re peripherals to the host; 
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into one or more low 
lPvel read comman/1 into one 
mapping the high level jr 

. heral read commands, the o/e or more low level 
level peripheral V locat ions in 

■«hPral read commands indicating i&ata storag 
peripheral reaa / accessed 

the one or more peripherals from Xch data 

and read out to the host; / 

hiah level /ead request by reading data 
servicing the high J-^r/ 

ir/afriYns in the one or more 
from the data storage locations 

eoli-olfn&vone or more low level 
peripherals in response \toif^,o 

peripheral read commands; 

providing the data /to the host. 

J 01; further comprising: 
26 The method of c/aim 25 further F 

/ d a ta to the host, temporarily 

prior to provi/ing the data 

the data f/om the one or more peripherals into 
storing the data ^ U1U 

buffer memory. 

^ ^ riaim 25 wherein, 
27 . Th e method of clarm ^ 

the high ljUl read co-ani rnd^ates 
bl o=*s of data|to oe read into the host. 

/ 4- ^^ntZ-oller comprising: 

28 An integrated input/output cont/roll 

' a semiconductor integrated c/rcuit including, 

. host interface to/coupie to one or .ore 
servers to transceive /ta b et„een the one or .ore 
servers and the inte/ated input/output controUer rn 
response to host commands, 
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a „ppin g controller couple/ to the host 
interface sufsvste,, the .appin/ =°— " » P " 
bl oc k s of data storage of a pe/rpheral, and 

a mi cro-controller coup/ed to the host mterface 

subsystem the m icro-contro/ler to perfcr™ 

/ >nri exception handling 
initialization and handle^rror and excep 

events . 

29 . The integrated input/out/ut controller of clai. 28 

; Uherei "' th e host interface si.- includes a «*» channel 
l h ost port to transcei.e L the one or .ore servers 

i5 using a fibre channel p/otocol . 




h 30 



The .ntegrated lut/output controller of clai. 2. 



? Uheiein ' the host rntiace suhs.ste. includes a co^and decode. 
^ cont roller to reoLe and decode host co^and packets. 



1 



31 . T he integ/ated input/output controller of claim 30 



2 Wher6in ' / , stroller to further validate a host 

the coXnand decode controller 

3 thS ° r . - the h ost command by the 

/ '^Hate execution of the nobi 

4 command anA to xnitiate exe 

5 integrate/ input/output controller. 
32 . T^e integrated input/output controller of claxm 30 

2 wherein, 
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3 the command decode controller to /further validate a host 

4 command and to queue the host command in a queue to be 

5 executed in an order, the command qyfeue associated with a 
(\/Ti\ volume accessible by one of the one or more a servers. 

1 33. The integrated input/outpi^c controller of claim 30 

2 wherein, / 

3 the command decode cont/oller to further validate a host 

4 command and to determine thAt the host command is invalid, 
i25 the host command is passedr to the micro-controller subsystem 
Sj6 to process the invalidity. 

^.fjl 34. The integrated input/output controller of claim 30 

/2 wherein, / 

■ ~3 the host commapd packets are high level input/output 

;" : :4 requests. / 

1 35. The integrated input/output controller of claim 28 

2 further comprising y 

3 a perinneral interface to couple to one or more 

4 peripheral /ievices and transceive data between the one or 

5 more peripheral devices and the one or more servers coupled 

6 to the host port. 

1 36. /The integrated input/output controller of claim 28 

2 wherein, 
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the integrated inp^ontput coioUe, i. an integrated 
controller to transceive data between one or more^r ks 

r „ disk array and the/integrated input/output 
of at least one disk array , 

controller further comprises: / 

a disk interface to /ouple to the one or more 
d isks of the at least on/ disk array to transceive the 
da ta to or fro. the one/or more servers; and 

the mapping contr/ller is a HMD mapping controller 
to flexi.1V control f mapping of blocks of data 

on the one Jr more disks of the at least one 

storage on tne one y 

disk array. 



37. 

wherein, 



Ih e integrated /nput/output controller of claim 36 

disks of the at least one array of disks 



the one or more 



are magnetic storage 
semiconductor s/orage media. 



media, optical storage media or 



38 . The inte 
wherein, 



tra ted input/output controller of claim 36 



includes one or more fibre 
data with the one or more 
fibre channel 



the d/Lsk interface subsystem 
channel d/sk ports to transceive 
di sks of/the at least one disk array using a 
protocol . 

39 . / T he integrated input/output controller of claim 28 

wherein, 
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ntroller provides /L> mapping automation, 
the mapping controller P r 

/ l- „npr of claim 28 
■ crated input/output controller 
40. The integrated r / 

wherSin ' npr is /rogrammable hardware to 

th e mapping controller ^ ^ ^ ^ 

flexibly control the ma PP in g <k blocX. 

* at /east one disk array. 
„ ^noVq of the at j.<=o 
one or more disks 01 t 



/ f -Ml pr of claim 28 

• crated input/output controller 
1 4i. The integrated ^ v j 

% wherein, 



1* 

°6 
I 7 

□1 

2 

3 

4 

5 

6 

7 



, o/ler to receive a requested command 
the mapping controller ^ 

inpu t packet to genera/e expanded cc-nd 

h pto the/requested command xnput packet 
response thereto, the/ 
functions as a logi/l address and 
output Packets funlon as physical addresses. 

• tegried input/output controller of claim 28 
42. The integrated j. f 

£ur ther comprising: / ^ ^ bu£fer manager 

. fcuffer/manager and 
and the each/ -age, to coup e ^ ^ ^ 

t a bl e tW respectively to fXe^y ^ 
writing o/data to and from the mapped 

A disks of the at ieast one disk array, 
one or mire disks or 



/ v for central data storage and 

43 Jstorage area network for 

en t/ the storage area network comprising: 

2 mana9Sm I leas t one server to co.pie to a network, 
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4 at least one disk array having a plurality of disks; and 

5 at least one fibre channel controller to couple to at 

6 least one server and at least one disk array, the at least 

7 one fibre channel controller to read and jwrite data between 

8 the at least one server and the at leas/ one disk array, the 
/v\ /[ at least one fiber channel controller /having 

10 I) a cache memory, / 

11 a microprocessor to initialize^ the fiber channel 

12 controller upon power up and reset/, 

llS a programmable random access memory (PRAM) to store 

Ijl initialization instructions in /firmware, and 

\W a hardware redundant army of independent disks (RAID) 

:J6 controller to control the reading and writing of data between 

17 the at least one server and the at least one disk array. 

1^1 44. The storage area network of claim 43 for central data 

^2 storage and management, wherein the hardware RAID controller 

3 includes, / 

4 a host interface to couple to the at least one 

5 server to receive data from the at least one server for 

6 storage inyo the one or more disks of the at least one 

7 disk array and to transmit data to the at least one 

8 server fpr data accessed from the one or more disks of 

9 the at /Least one disk array; 

10 k disk interface to couple to the one or more 

11 diskss of the at least one disk array to transmit data 

12 to yche one or more disks of the at least one disk array 
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13 for storage and to receive data f rorty the one or more 

14 disks of the at least one disk arra^y when accessed, 

15 a RAID mapping controller to flexibly control the 

16 mapping of blocks of storage on me one or more disks 

17 of the at least one disk array, /and 

>|s/l a m i cro ~ contr °ll er couple® to the host interface 

19 \\J subsystem, the disk interface/subsystem, and the RAID 

20 mapping subsystem, the micro/controller to handle non- 
21 data flow commands, error and exception handling events 
; : 22 as well as system initialisation. 

ml 44. The storage area network/of claim 43 for central data 

\r\l storage and management, wherein, / 

rt 3 the cache memory to provide a cache data buffer and a 

[74 cache table buffer for ther integrated RAID controller 

:""5 integrated circuit. / 

1 46. The storage area network of claim 43 for central data 

2 storage and management, wherein, 

3 the plurality af disks of the at least one array of 

4 disks are magnetic /storage media, optical storage media or 

5 semiconductor stoyage media. 

1 47. An integrated input/output (I/O) controller comprising: 

2 a semiconductor integrated circuit including, 

3 a nost command manager to manage high level host 

4 I/O requests from a plurality of hosts; 
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am ap P ing engine to map high l/vel «\ 
requests into low level */0 command and 

a 1QW leve l co^nd manager/to manage data read 

«, into and out of a peripheral 
and data write accesses xnto and 

t-o the low /level I/O commands, 
device in response to the / 

, /r/m controller of claim 47 
1 „. The integrated input/output/ I/O, 

further comprising: / rbitra te access by the cne or 

a buffer manager to ferbrtr . 

7 i Hata reads and data writes 
mo re servers and to control data 

into and out of a buff/r memory. 

► / 

/ ,™,t I I/O) controller of claim 47 
j 49 . The integrated input/output (I/O) 

' 2 ^""riicro-cont/ner to handle non-data flow 

| commands, systelnitial.ation and error handling 

J, exception condj^i° ns . 

The integrai input/output ,X,0, controller of claim „ 

the Ztegrated I/O controller rs a «ID controller 
and the/eripheral device is a plurality of disKs 

/ ^ disk I/O commands, 
responsfive to disK 1/ 



! 50. 

2 wherein 

3 
4 
5 



• -/a/data to a plurality of disks in 
x 51 A method of transcexv^/data to 

2 an integrated circuit, the ^fjf^ 
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3 receiving an I/O request from at least one server, the 

4 I/O request indicating a volume to /access; 

5 mapping the I/O request inter a disk I/O command, the 

6 disk I/O command indicating one/ or more disks of the 

7 plurality of disks to process/the disk I/O command; and 

8 managing a data read \ok a data write access to the 

9 plurality of disks ixl r^i^6n^e to the disk I/O command. 

1 52. The method of cl^m/51 for transceiving data to a 

= 02 plurality of disks in an i/ncegrated circuit further comprising: 

;i3 arbitrating a /data read or a data write access to a 

] ZA buffer memory to ^temporarily store the data prior to the data 
read or data wri/fce access to the plurality of disks. 
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